A model is presented that suggests that a natural, stable asymmetry may arise on either side of a membrane, even when the bulk conditions on either side of the membrane are the same and the two faces of the membrane are indistinguishable. Equations are derived on the assumption of Michaelis-Menten kinetics with substrate inhibition to describe the properties of such a model membrane.
The purpose of this note is to draw attention to a class of problems of simultaneous diffusion and reaction in membranes that is worth exploring as being possibly related to the theory of active transport* through biological membranes. Many theories of active transport [see, for example, Glynn (4), Mitchell (7), or Stein (11) ] presume a significant difference between the two faces of a membrane in some factor, such as the rate of the ATP reaction, that will affect the binding of a solute or group to the carrier species. We wish to point out that just such an asymmetry may arise naturally and be maintained stably, even when the bulk conditions on either side of the membrane are the same and the two faces of the membrane are otherwise physically indistinguishable.
The underlying model was suggested by examples given by M. Marek in a seminar on asymmetrical solutions of symmetrical reaction problems. Similar solutions have been found for more complicated equations by Pismen and Kharkats (9) and Horn, Jackson, Martel, and Patel (5), but these do not really pertain to the biological situation.
Let s be the concentration of the substrate S whose reaction S P differentiates the two sides of the membrane. The reaction S --P is catalyzed by an enzyme that is located on the two surfaces and obeys Michaelis-Menten kinetics with substrate inhibition, so that the velocity of the reaction, v, is given by v=v(S) =k/(1 + +k) [1] where v = reaction rate per unit area of membrane, k = rate constant, 
[3] With v0 = v(so) and va = V(Sa) given by Eq. [1 ] , Eq. [2 ] and [3 ] can be solved for so and 8a.
Consider first the symmetrical solutions so = Sa = s, for which the last terms vanish in Eq. [2 ] and [3 ] . To see this in a form that will be more useful for the general asymmetrical problem, the equations may be rewritten as Fig. 1 
